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sPHENIX/INTT Detector 

Relativistic Heavy Ion Collider 
   BASIS of ESTIMATE (BoE) 

 

Date of Est:  
09/02/2016 
Prepared by:   
         Itaru Nakagawa 
 
DocNo. (refer Rev. Log):  
n/a 

WBS number:   n/a WBS Title: Procure 300 Silicon Sensors 

WBS Dictionary Definition:  
Procure sensors (300) for use in INTT detector ladders. Each ladder has 2 sensors. There are 4 layers of detector ladders in the 
INTT detector with 18, 24, 30 and 36 ladders per layer for the innermost to outermost layer, respectively. This results in a total of 
108 ladders requiring a total of 216 sensors. The additional 84 sensors are for production replacements and spares. 
Estimate Type (check all that apply): 
 
___ Work Complete 
___ Existing Purchase Order 
___ Catalog Listing or Industrial Construction Database 
___ Documented Vendor Quotation based on Drawings/ Sketches/ Specifications 
_X__ Budgetary Estimate by Vendor/Fabricator based on Sketches, Drawings, or other Written Correspondence 
__ Engineering Estimate based on Similar Items or Procedures 
___ Engineering Estimate based on Analysis 
__ Expert Opinion 
 
Supporting Documents (including but not limited to):  
 
Budgetary estimate for a quantity of 300 sensors from HPK (vendor) in Japanese.  
English translation summary of Budgetary quote. 
 

 
Details of the Base Estimate (explanation of the Work) 
 

The budgetary quotation is 48,000 yen for a 320 µm thick sensor (current technology). It is 
further estimated that to reduce the thickness of the sensor to 240 µm thickness the cost will 
be approximately 50% greater (~70,000 yen). Translated conservatively at .01$/yen this 
comes to $480/sensor or ~$700/sensor for the 320 µm and 240 µm sensors, respectively. For 
the full procurement of 300 sensors (required plus spares) this becomes $144K and ~$210K, 
respectively. 

 
 
Assumptions Used in Developing Estimate: 

 
The budgetary quotation is for 300 sensors. This includes 216 required for the 108 ladders 

in the detector, 44 sensors for 22 spare ladders and an additional 40 spare sensors. There is no 
labor currently associated with this procurement. 
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Cost Summary 

 
! ! ! Material!!

[$]!
Designer!

[d]!
Engineer!!

[d]!
Tech!
[$]!

Physicist!!
[d]!

!!Student!!
!!!!!![d]!

Subsystem:! 210,000! x! X! X! x! x!

! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !

  
 
Contingency 
 
M&S Contingency Rules Applied 
 
NO 
 
Labor Contingency Rules Applied 
NO 
 
Comments: 

 
!

Risk Analysis:  –  (To Be Completed by Subsystem Manager ) 
 
 n/a 

 
 
Subsystem Manager:       Itaru Nakagawa              Date:     09/02/2016       
 

Change Log 
Revision 

No. Description of Change Change 
Date 

Rev. 1     

Rev. 2     

Rev. 3     

Rev. 4     

Rev. 5     

   

 
 



Subject: RE: S0, S2センサー打ち合わせ
From: kaoshima@hq.hpk.co.jp
Date: 2016/07/04 9:43
To: kaoshima@hq.hpk.co.jp
CC: "Yasuyuki Akiba" <akiba@rcf.rhic.bnl.gov>, "'Yasuyuki Akiba'" <akiba@bnl.gov>, '
三塚 岳' <gaku.mitsuka@riken.jp>, "'Itaru Nakagawa'" <itaru@riken.jp>,
skamada@ssd.hpk.co.jp

理化学研究所　秋葉様

お世話になっております。
浜松ホトニクス株式会社　青嶋です。

＞＞ T m a i

＞確認します。
＞レイアウト検討から行いますので、67月4日を目安に連絡させて頂きます。
3枚取りにするためには、72μmピッチとする必要となりそうです。
72μmで検討を行った方が宜しいでしょうか。

＞＞ a k m i

＞こちらについても、67月4日を目安に連絡させて頂きます。
4 ,/02 5 .-3
,/02 	 @ 8

なお、250pcsで240μm、240μmとした場合の割増率は、
５割増しとなります。
理由として、薄型品は量産メリットが出にくいため、
量産時の方が割増率が高くなります。

よろしくお願いします。

＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊
　浜松ホトニクス株式会社 営業本部
　国内統括部 東京営業所
　青嶋 克海
　【東京支店】
　〒105-0001 東京都港区虎ノ門3-8-21
　虎ノ門33森ビル
　T.03-3436-0491 F.03-3433-6997
　E-mail kaoshima@hq.hpk.co.jp
＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊

送信元:        katsumi aoshima/HPK/hamamatsu
宛先:        "Yasuyuki Akiba" <akiba@rcf.rhic.bnl.gov>

RE: S0, S2センサー打ち合わせ  

1 / 7 2016/09/02 11:26



Cc:        "'Yasuyuki Akiba'" <akiba@bnl.gov>, '三塚 岳' <gaku.mitsuka@riken.jp>, "'Itaru Nakagawa'" <itaru@riken.jp>,
skamada@ssd.hpk.co.jp
日付:        2016/06/28 11:02
件名:        RE: S0, S2センサー打ち合わせ

理化学研究所　秋葉様

お世話になっております。
浜松ホトニクス株式会社　青嶋です。

＞ T m a i

確認します。
レイアウト検討から行いますので、6月4日を目安に連絡させて頂きます。

＞26.7 NRE chip T Tl NREa 320
ご理解の通りです。

＞ a k m i

こちらについても、6月4日を目安に連絡させて頂きます。

なお、来週中以降にアメリカと理研と当社工場間でテレコン（ブルージーンズ対応可能です）を開催させて頂ければと
思っております。
ご都合をご連絡下さい。
その際は、私は理研にて参加させて頂ければと思っております。

＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊
　浜松ホトニクス株式会社 営業本部
　国内統括部 東京営業所
　青嶋 克海
　【東京支店】
　〒105-0001 東京都港区虎ノ門3-8-21
　虎ノ門33森ビル
　T.03-3436-0491 F.03-3433-6997
　E-mail kaoshima@hq.hpk.co.jp
＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊＊

送信元:        "Yasuyuki Akiba" <akiba@rcf.rhic.bnl.gov>

宛先:        <kaoshima@hq.hpk.co.jp>, "'Itaru Nakagawa'" <itaru@riken.jp>

Cc:        "'Yasuyuki Akiba'" <akiba@bnl.gov>, '三塚 岳' <gaku.mitsuka@riken.jp>, <skamada@ssd.hpk.co.jp>

日付:        2016/06/28 06:16

件名:        RE: S0, S2センサー打ち合わせ

RE: S0, S2センサー打ち合わせ  

2 / 7 2016/09/02 11:26
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From:!kaoshima@hq.hpk.co.jp![mailto:kaoshima@hq.hpk.co.jp]

Sent:!Monday,!June!27,!2016!5:30!AM

To:!Itaru!Nakagawa!<itaru@riken.jp>

Cc:!'Yasuyuki!Akiba'!<akiba@bnl.gov>;!Yasuyuki!Akiba!<akiba@rcf.rhic.bnl.gov>;!'�2='!<gaku.mitsuka@riken.jp>;

skamada@ssd.hpk.co.jp

Subject:!Re:!S0,!S2ĆĕĂėKà(÷Ý
 
c!6hnJÈ�@]

Ï��çæáãÏóìÛÊ

`VďĉĊĀąYA�kÈ�?äÛÊ

ĢÖõÑ©¾¾è�e�'��èÖåäÙðÍÐģ
�Ó1óâëÙß��Ñ�e�'��äÛÊ

ĢĈăüĕø4RÙæÌåĝW&õæÌå~ÍÖåäÛÐģ
�ÐóçÓÓfÙ�ËóìÝùÊ

�E�søjÛrÑ��ØõãÏóìÛÊ

Ģ¦¤¤Æ¾¡�¦¨¤Æ¾ÉÌÜõï)Ú�ZçæóìÛÐģ
�-èN�è0(É4RËóìÝùÊ
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���:        Itaru Nakagawa <itaru@riken.jp>

8�:        kaoshima@hq.hpk.co.jp, Yasuyuki Akiba <akiba@rcf.rhic.bnl.gov>

Cc:        "'Yasuyuki Akiba'" <akiba@bnl.gov>, '�2=' <gaku.mitsuka@riken.jp>, skamada@ssd.hpk.co.jp

O:        2016/06/27 18:14

�*:        Re: S0, S2ĆĕĂėKà(÷Ý

�>]É
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Ï��çæáãÏóìÛÊ

`VďĉĊĀąYA�kÈ�?äÛÊ

×�qÑ�ÓæófÙ�ËóìÝùÊ

/båæô320µm$èSSDè�Zå�TāąĉøN�� Ùß0(��è]çæóìÛÊ
Ė4chipx3ĆćĉÈġ �12pcs × ĘĤ 26��+26.7��ęÈNRE�eø1WCßóè� ��È= @52.7��/chip
Ė6chipx3ĆćĉÈġ �18pcs × ĘĤ 21��+17.8��ęÈNRE�eø1WCßóè� ��È= @38.8��/chip
Ė8chipx3ĆćĉÈġ �24pcs × ĘĤ 17��+13.4��ęÈNRE�eø1WCßóè� ��È= @30.4��/chip
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���:        "Yasuyuki Akiba" <akiba@rcf.rhic.bnl.gov>

8�:        <kaoshima@hq.hpk.co.jp>, "'Itaru Nakagawa'" <itaru@riken.jp>

Cc:        "'Yasuyuki Akiba'" <akiba@bnl.gov>, '�2=' <gaku.mitsuka@riken.jp>, <skamada@ssd.hpk.co.jp>

O:        2016/06/14 06:47

�*:        RE: S0, S2ĆĕĂėKà(÷Ý

c F T hl k hl i

jo F

From:!Yasuyuki!Akiba![mailto:akiba@rcf.rhic.bnl.gov]

Sent:!Saturday,!May!28,!2016!4:48!AM

To: kaoshima@hq.hpk.co.jp;!'Itaru!Nakagawa'!<itaru@riken.jp>

Cc:!'Yasuyuki!Akiba'!<akiba@bnl.gov>;!'�2='!<gaku.mitsuka@riken.jp>;!skamada@ssd.hpk.co.jp

Subject:!RE:!S0,!S2ĆĕĂėKà(÷Ý

RE: S0, S2センサー打ち合わせ  
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From: kaoshima@hq.hpk.co.jp![mailto:kaoshima@hq.hpk.co.jp]

Sent:!Monday,!May!23,!2016!4:47!AM

To:!Itaru!Nakagawa!<itaru@riken.jp>

Cc:!Yasuyuki!Akiba!<akiba@bnl.gov>;!'�2='!<gaku.mitsuka@riken.jp>;!skamada@ssd.hpk.co.jp

Subject:!Re:!S0,!S2ĆĕĂėKà(÷Ý

c!6hnJÈ�@]

Ï��çæáãÏóìÛÊ

`VďĉĊĀąYA�kÈ�?äÛÊ

ĢĢĞSĜğO�U ÉĜĠO�� è
äÛÐģ
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¦ªOÈ¥¨¬¤¤ç�,ØÝã�ÒìÛÊ

ñöÙÓÏ�ÌÙìÛÊ

���:        Itaru Nakagawa <itaru@riken.jp>

8�:        kaoshima@hq.hpk.co.jp

Cc:        Yasuyuki Akiba <akiba@bnl.gov>, '�2=' <gaku.mitsuka@riken.jp>, skamada@ssd.hpk.co.jp

O:        2016/05/23 17:19

�*:        Re: S0, S2ĆĕĂėKà(÷Ý

 

RE: S0, S2センサー打ち合わせ  
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From: kaoshima@hq.hpk.co.jp ! 

Date: 2016/07/04 9:43 ! 

To: "Yasuyuki Akiba" <akiba@rcf.rhic.bnl.gov>, "'Yasuyuki 
Akiba'" <akiba@bnl.gov>, ' Gaku Mitsuka' 
<gaku.mitsuka@riken.jp>, "'Itaru Nakagawa'" <itaru@riken.jp>, 
skamada@ssd.hpk.co.jp  

 
The estimated cost is following. For 320µm thickness silicon sensors, assuming 
we can extract three silicon sensors per wafers and produce total 250 silicon 
sensors, the estimated cost is 48,000 yen per sensor. The thinner 240µm 
thickness silicon sensors requires additional process to thin down the thickness, 
it will be additional 50% cost on top of the cost of 320µm one.  
 
Thus the unit price of 240µm thickness sensor is 
48,000!x 1.5 ~ 70,000 yen. 
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sPHENIX/INTT Detector 

Relativistic Heavy Ion Collider 
   BASIS of ESTIMATE (BoE) 

 

Date of Est:  
09/02/2016 
Prepared by:   
         Itaru Nakagawa 
 
DocNo. (refer Rev. Log):  
n/a 

WBS number:   n/a WBS Title: Procure PGS Sheets  

WBS Dictionary Definition:  
PGS (“Pyrolitic Graphite Sheet”) is used for conductive cooling of the ladders in the INTT. It is high thermal conductivity 
material which will migrate the heat generated in the sensor chips to the services end of the ladders where liquid cooling takes 
over. This material helps to significantly reduce the material budget of the cooling system. 
Estimate Type (check all that apply): 
 
___ Work Complete 
___ Existing Purchase Order 
___ Catalog Listing or Industrial Construction Database 
___ Documented Vendor Quotation based on Drawings/ Sketches/ Specifications 
_X__ Budgetary Estimate by Vendor/Fabricator based on Sketches, Drawings, or other Written Correspondence 
__ Engineering Estimate based on Similar Items or Procedures 
___ Engineering Estimate based on Analysis 
__ Expert Opinion 
 
Supporting Documents (including but not limited to):  
 
Budgetary estimate for a quantity of 90 PGS sheets, each sheet is 180mm x 320 mm. from HPK (vendor) in Japanese.  
English translation summary of Budgetary quote. 
 

 
Details of the Base Estimate (explanation of the Work) 
 

The budgetary quotation is 6,000 yen for a single sheet of PGS. For 90 sheets this comes to 
540,000 yen. Conservatively estimating .01$/yen this becomes ~$5,400 for the full order. 

 
 
Assumptions Used in Developing Estimate: 

 
It is estimated that each sheet will provide sufficient material for 4 INTT ½ ladders to match 
the dimensions of the high density interface (HDI). Since there are 300 sensors planned (and 
an equal number of HDI’s) a minimum of 75 sheets would be needed. 20% additional 
material is budgeted thus making the total 90 sheets. 

 
 
Cost Summary 
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! ! ! Material!!

[$]!
Designer!

[d]!
Engineer!!

[d]!
Tech!
[$]!

Physicist!!
[d]!

!!Student!!
!!!!!![d]!

Subsystem:! 5400! x! X! X! x! x!
! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !

  
 
Contingency 
 
M&S Contingency Rules Applied 
 
NO 
 
Labor Contingency Rules Applied 
NO 
 
Comments: 

 
!

Risk Analysis:  –  (To Be Completed by Subsystem Manager ) 
 
 n/a 

 
 
Subsystem Manager:       Itaru Nakagawa              Date:     09/02/2016       
 

Change Log 
Revision 

No. Description of Change Change 
Date 

Rev. 1     

Rev. 2     

Rev. 3     

Rev. 4     

Rev. 5     

   

 
 



2016/09/03 7:25商品詳細 | 商品カテゴリー | ぱなくる | パナソニック電子部品“専門”のWeb通販です。

1/2 ページhttps://www.shoyodenko.co.jp/sd_shop_8796_f903w/shop/detail.php

>品番入力はこちら  

         | 利用ガイド | Q&A | お問合せ |

-MENU-

  PGSグラファイトシート
    ├  PGS単体
    ├片面粘着加工
    ├片面絶縁加工
    ├両面絶縁加工
    ├両面ラミネート（粘着+絶
縁）加工
    └高耐熱タイプ
  ZNRサージアブソーバ
  チップ形積層バリスタ
  チップ形フィルムコンデン
サ
  フィルムコンデンサ
  アルミ電解コンデンサ
  面実装AL電解コンデンサ
  電気二重層コンデンサ
  機能性高分子アルミ電解C

  固定抵抗器
  チップ形固定抵抗器
  コイル
  ヒューズ
  スイッチ
  光部品
  サーミスタ
  ノイズ対策部品
  半固定ボリューム
  電池・電源ユニット
  マイクロコンピュータ
  マイコン開発環境
  DC-DCレギュレータ
  SDメモリーカード
  変換部品
  ACサーボモータ
  産業用ブラシレスモータ
  小形ギヤードモータ
  進相コンデンサ
  朝日ラバー
  限定販売商品

営業日カレンダー
2016年9月 

日 月 火 水 木 金 土
    1 2 3

4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30  

（■=お休みです） 
2016年10月

日 月 火 水 木 金 土
      1

[2F1-10002] EYGS182305 [詳細] 又は 

■グラファイトシート PGS厚50μm　寸法180×230mm
■単体　上面　無　下面：無　耐熱400℃
■PGSグラファイトシート取扱い注意事項は『こちら』をご覧下さい。
■PGSグラファイトシート一覧表は『こちら』をご利用ください。

この商品について問い合わせる

 購入数  10枚単位【単価】：7429円  リセット

在庫 10

数量 10  

---

カゴの中

削除
EYGS182305×10
(購入数：10枚単位)

------------------
-合計：74,290円-

Notice

お役立ちリンク

■  Panasonic 電子デバイス
      産業用機器（商品一
覧）
■  アプリケーション
■  ダウンロード
■  設計支援
■  ニュース

PickUP アイテム

重点在庫商品

Others リンク

■  企業概要
■  WEBデータサービス
    （ご契約ユーザー様向
け）

https://www.shoyodenko.co.jp/sd_shop_8796_f903w/shop/frontpage.php
https://www.shoyodenko.co.jp/sd_shop_8796_f903w/shop/member.php?mode=member
https://www.shoyodenko.co.jp/sd_shop_8796_f903w/shop/member.php?mode=add_form
https://www.shoyodenko.co.jp/sd_shop_8796_f903w/shop/cart.php?mode=view
https://www.shoyodenko.co.jp/sd_shop_8796_f903w/shop/frontpage.php
https://www.shoyodenko.co.jp/sd_shop_8796_f903w/misc/guide.html
https://www.shoyodenko.co.jp/sd_shop_8796_f903w/misc/q&a_guide.html
https://www.shoyodenko.co.jp/sd_shop_8796_f903w/shop/mail_form.php
https://www.shoyodenko.co.jp/sd_shop_8796_f903w/shop/show_unit.php?mode=subcategory&category=PGS%83O%83%89%83t%83%40%83C%83g%83V%81%5B%83g&subcategory=PGS%92P%91%CC
https://www.shoyodenko.co.jp/sd_shop_8796_f903w/shop/show_unit.php?mode=subcategory&category=PGS%83O%83%89%83t%83%40%83C%83g%83V%81%5B%83g&subcategory=PGS%92P%91%CC
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PGS Sheet dimension : W180 x L230 mm 
HDI dimension : W45mm x L230mm  
HDI extraction per PGS�4 sheets 
Total number of PGS sheet needed�90 sheets  
Total Price: 90 PGS sheet x 6,000 yen = 540,000yen 
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sPHENIX/INTT Detector 

Relativistic Heavy Ion Collider 
   BASIS of ESTIMATE (BoE) 

 

Date of Est:  
09/02/2016 
Prepared by:   
         Itaru Nakagawa 
 
DocNo. (refer Rev. Log):  
n/a 

WBS number:   n/a WBS Title: Die cut wafers into chips for INTT detector 

WBS Dictionary Definition:  
Silicon wafers of multiple silicon FPHX chips are to be die cut into individual chips for the sPHENIX INTT detector. Precision 
cutting is performed on existing wafers by outside Vendor. 
Estimate Type (check all that apply): 
 
___ Work Complete 
___ Existing Purchase Order 
___ Catalog Listing or Industrial Construction Database 
_X_ Documented Vendor Quotation based on Drawings/ Sketches/ Specifications 
___ Budgetary Estimate by Vendor/Fabricator based on Sketches, Drawings, or other Written Correspondence 
__ Engineering Estimate based on Similar Items or Procedures 
___ Engineering Estimate based on Analysis 
__ Expert Opinion 
 
Supporting Documents (including but not limited to):  
 
Invoice from VENDOR (Corwil Technology Corporation). 
 

 
Details of the Base Estimate (explanation of the Work) 
 

This effort is currently underway on previously procured wafers.  

 
 
Assumptions Used in Developing Estimate: 

 
The attached documentation is the actual invoice. The yield from this process is 5880 chips 

which is enough for the 216 sensors required plus 44 sensor working spares (in fully built 
ladders) plus enough spare chips to support an additional 40 sensor spares. (Note: there are 20 
chips per sensor, 2 sensors per stave, 1 stave per ladder.) 

 
 
Cost Summary 

 
! ! ! Material!!

[$]!
Designer!

[d]!
Engineer!!

[d]!
Tech!
[$]!

Physicist!!
[d]!

!!Student!!
!!!!!![d]!

Subsystem:! 8960! x! X! X! x! x!
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! ! ! ! ! ! !
! ! ! ! ! ! !
! ! ! ! ! ! !

  
 
Contingency 
 
M&S Contingency Rules Applied 
 
None applied (actual invoice) 
 
Labor Contingency Rules Applied 
 
Labor not included in this BOE 
Comments: 

 
!

Risk Analysis:  –  (To Be Completed by Subsystem Manager ) 
 
 n/a 

 
 
Subsystem Manager:       Itaru Nakagawa              Date:     09/02/2016       
 

Change Log 
Revision 

No. Description of Change Change 
Date 

Rev. 1     

Rev. 2     

Rev. 3     

Rev. 4     

Rev. 5     

   

 
 



 

 

CORWIL ALSO PROVIDES WAFER SORT, PACKAGE TEST, AND RELIABILITY SERVICES.
"Please contact us to request a quote for any one of these services."

 

Notes: 
1. Customer to supply 7 - 8" Si wafers 
2. Die size: 9115 x 2690 um 
3. Each wafer has 60 full reticles and 19 partial reticles. 
4. Only pick from the 60 full reticles. 
5. Mount wafer on UV tape, saw wafers and pick 840 good and bad dice per map into waffle packs. 
6. Keep die location ID (Reticle number and site number) 
7. Perform Commercial inspection and remove reject dice. 
8. Do not need to backfill waffle packs. 

Cycle Time: 5 - 7 working days 
Premium can be quoted upon request

Jackie WongProgram Manager

Matt BergeronAccount Manager

mannel@bnl.gove-Mail

(631) 344-7626Phone

Brookhaven Avenue
Upton, NY 11973
USA

Mailing Address

Eric MannelIssued To

Brookhaven National LaboratoryAccount Name

8/31/2016Expiration Date

OriginFOB

FedExShipment Method

CODPayment Terms

024523Quote Number

7/11/2016Created Date

 

FPHX

Quote Reference

Quote Information

Account Information

Item Product Description Quantity Unit Price Extension

1 Die-Prep Saw, plate and inspect 7.00 $440.00 $3,080.00

2 Die-Prep Die tracking per die cost 5,880.00 $1.00 $5,880.00

Notes & Assumptions



 

 

CORWIL ALSO PROVIDES WAFER SORT, PACKAGE TEST, AND RELIABILITY SERVICES.
"Please contact us to request a quote for any one of these services."


